A task force of the European Society of Intensive Care Medicine (ESICM) recently reported its consensus recommendations on optimal blood transfusion practices [1] . This was a challenging exercise for them: On the one hand, randomized controlled trials (RCTs) are supposed to give the most reliable answer to any question related to optimal treatments; on the other hand, RCTs that use a strategy based only on hemoglobin (Hb) thresholds cannot provide a sufficient guide. The authors preferred not to offer a clinical perspective, but rather to review the literature that indicates that strategies based on different Hb concentrations do not result in different mortality rates.
However, the decision to transfuse should not be based only on Hb concentrations [2] . To take illustrative extremes, a Hb concentration of 8 g/dL may be perfectly acceptable in a young, fit person recovering from trauma, but can be worrisome in a patient with persisting, profound shock or an elderly patient with a history of a myocardial infarction and significant tachycardia. How can we characterize this complex decision process? This is a very difficult question. When we designed the protocol of the ABC study quite a long time ago [3] , we had long discussions about possible indications for blood transfusion that could complement the Hb level, and finally opted for the vague terms 'altered tissue perfusion, ' 'coronary artery disease, ' 'diminished physiological reserve' and 'other indications': We could not propose anything better. Today we may even also consider the role of anemia in intensive care unit (ICU)-acquired weakness and difficulty rehabilitating frail patients.
The investigator may prefer to transfuse a patient rather than to enroll them in the proposed RCT where the strategy is based on a Hb threshold. In the landmark Canadian study by Hebert et al. [4] , 87% of potentially eligible patients could not be enrolled, and the trial had to be stopped earlier than scheduled for slow enrollment. In general, numerous exclusions decrease the external validity of an RCT.
Moreover, in these trials that include heterogeneous populations, it is likely that some patients enrolled in the liberal transfusion group will benefit from the transfusion, whereas other patients who do not really need it will be harmed by it. Likewise, among patients enrolled in the restrictive strategy group, some may benefit from the non-exposure to unnecessary blood and others (e.g., with coronary artery disease) may be harmed, so that the overall outcome in the study will show no difference between the two arms ( Fig. 1) . The same scenario can be repeated in the multitude of studies addressing the question of transfusion, as well as in many other negative RCTs on interventions that can have both beneficial and harmful effects, such as sepsis therapies, including corticosteroids, or different levels of positive end-expiratory pressure in acute respiratory distress syndrome (ARDS) [5] .
Restrictive transfusion strategies may be well tolerated in less sick patients, but may be very risky in critically ill patients. A reanalysis of the initial study by Hebert et al. revealed a harmful effect of restrictive transfusion strategy in patients with ischemic heart disease and in those with high APACHE scores [6] . In a large RCT in patients after cardiac surgery, Murphy et al. [7] reported a significantly higher number of deaths in the restrictive than in the liberal transfusion group (4.2 vs. 2.6%, p < 0.05). Another RCT on transfusions after cardiac surgery reported a larger incidence of cardiogenic shock in elderly patients who received fewer transfusions [8] . A Brazilian study reported a higher mortality rate in critically ill patients with cancer managed with a liberal transfusion strategy compared to those managed with a restrictive strategy [9] . There are only two RCTs available in patients with sepsis. One study by Holst et al. [10] reported no difference in mortality, but a transfusion was given to virtually all patients in one group (98.8%) vs. still about two-thirds (63.9%) in the other group. The other, smaller study [11] showed that a liberal transfusion strategy was associated with a lower 90-day mortality rate (59 vs. 70%, p = 0.03).
Strict application of guidelines such as those from the ESICM Taskforce based on RCTs that used only Hb as a trigger may be dangerous for patients. It would mean that doctors would no longer be needed to evaluate the need for transfusion: A simple link between the hematology laboratory and the blood bank would be sufficient. This is everything but personalized medicine! The answer to the question of optimal transfusion strategies could come from large observational studies, which have the advantage of including every single patient without exclusion. Data from large databases from Korea [12] as well as the SOAP [13] and ICON [14] studies have indicated that liberal blood transfusion strategies in critically ill patients may be associated with improved outcomes. The RCT gurus will say that even the best propensity analysis cannot take all factors into account, but I will counter that RCTs based on Hb concentrations cannot take into account all the factors that can and should influence the medical decision to transfuse. Big data could provide valuable answers to which factors should be used to guide transfusion and artificial intelligence will help us make better decisions than ones simply based on Hb concentrations, which are, after all, a very crude marker.
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